However, the food supply is ever changing and the task of providing timely and accurate food 53 composition data is made complex by constant change in food regulations and policy, food choices, 54 public health initiatives, food production, development and processing methods that introduce 55 compositional variability.
56
Food composition data normally presents the average composition of a class of foods. Therefore, 57 perfect agreement between calculated and analyzed composition for a food item or for a mixed dish 58 should not be expected, even not for up to date data.
59
Few have investigated the size of bias introduced when calculating the nutrient content of a mixed 60 dish from a recipe compared to conducting chemical analysis. Usually studies only include energy 61 and macronutrients (Vasilopoulou et al., 2003) or are of older date (Matthews R.H., 1988) or have 62 been carried out on carefully designed and produced experimental diets (Heinonen et al., 1997; 63 McCullough et al., 1999; Siebelink et al., 2015) . To the authors knowledge none have investigated The present study was based on 155 samples of fast foods representative for the consumption of the 90 Danes. One unit of each sample was separated into its components, which were described and 91 weighed. Another unit was photographed as served as well as 'opened' to show the individual 92 components. Several units of each sample were homogenized and analyzed for selected nutrients.
93
The nutrients were selected either because they were critical or indicators of intake.
94
The recipe calculations used the weights of the individual components from the fast food samples, 95 and the nutrient composition was calculated using similar components/ingredients from FOODCOMP and FRIDA. The calculated recipe contents for both versions of the database were 97 then compared to the analyzed content of nutrients. In the updated FRIDA, compositional data for mixed dishes or fast foods were included for the first 119 time. Furthermore, data for iodine and salt in bread, fish and fish products, minced meat, cuts of 120 pork among others were updated since the last version (FOODCOMP 7.01, released 2009 The present study defined fast food as 'ready to eat food' or 'street food, no fork or knife needed'.
126
It was based on 155 samples collected from fast food outlets throughout Denmark, at big and 127 smaller cities and at countryside based on a market analysis. Groups of fast foods included burgers, 128 sandwiches, toasts, pork roast and meatball sandwiches, pita, durum wraps, hot dogs and kebab 129 mixes. Examples of the fast food types are illustrated in Table 1 . Typical components were bread,
130
French fries, vegetables (lettuce, tomato and cucumber), meat, and dressings.
131
Samples were bought at the outlets aiming at getting the samples prepared in the usual way and 132 thereby getting usual amounts of e.g. salt and dressings. About five units were collected of each fast 133 food sample and brought to the analyzing laboratory. One unit was intended for separation into 134 individual components at the laboratory, and if estimating that a later separation of the sample 135 would be impossible, these components were collected separately in plastic cups (e.g. dressing for a 136 sandwich, cheese for burgers that would otherwise melt down into the meat).
138

Selected nutrients and analyses
The fast food samples were analyzed for contents of proximate constituents, fatty acids, selected 140 vitamins and minerals. The contents of energy, protein, saturated fat, vitamin B1, sodium, and 141 potassium found by chemical analysis and by recipe calculation were then compared.
142
The nutrients were selected either because they were critical nutrients or indicators of intake. Fast 
194
The statistical analysis was carried out with the SPSS statistical package (SPSS, version 23, 2015) . Table 2 illustrates that for fast foods overall differences were found between the chemical analysis Looking at the different types of fast food (Table 2) especially sandwiches/ toasts and pitas/durum 208 wraps had large error percentages for saturated fat (48%-63%) using both versions of the FCDB.
Results
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209
The mean difference in saturated fat between the recipe calculation and analysis, however, became 210 smaller for all types using the FRIDA, except for pork roast/meatball sandwiches (5% to -12%) and 211 hot dogs (both values -3%). With a few exceptions the error percentages and correlations for other 212 nutrients were at the same level using both databases.
213
Hamburger/meatball sandwiches, hot dogs and sausage/kebab mix also had high error percentages 214 for iron ranging from -25% (sausage/kebab mix) to 49% (hot dogs), and protein was underestimated 215 in pitas/durum wraps and sausage/kebab mix with up to 30% using both versions of the FCDB.
216
In general, energy, protein and sodium were underestimated in recipe calculations with both 217 versions of the FCDB, with the exception of energy and sodium in sausage/kebab.
218
For the different fast food types, significantly differences were found for 1-4 out of the7 nutrients.
219
For burgers there was only one significant difference in iron (P=0.29) content when using the 220 FOODCOMP. There were significant correlations for 4-6 nutrients out of 7 for all fast food types 221 using both FCDB's, except for hot dogs and sausage/kebab mix that only had 1-2 significant 222 correlations, and the mix had negative correlations for iron. 
Discussion
225
For fast foods overall we found acceptable differences for 7 nutrients between calculated and For the individual fast foods the picture was more mixed, and even though there were acceptable 240 differences between nutrient content (less than 15%) (Siebelink et al., 2015) also much larger 241 differences of up to 60% for saturated fat (pitas/durum wraps) were found even when using FRIDA, 242 the newest release of the FCDB. For these products, however, it was especially difficult to always 243 weigh dressings and spreads when these were absorbed into the other components, in particular 244 bread, and these had to be estimated from the photographs of the separated products. FCDB. Similar differences were found for energy (6% vs. -6%) and saturated fat (10% vs 11%), but 250 lower differences for protein (0.4% vs. -13%) compared to the present study (latest version FCDB).
In the present study there were somewhat higher correlations for energy (0.83 vs. 0.57), but lower 252 correlations for saturated fat (0.70 vs 0.92) and protein (0.64 vs. 0.96) compared to the Dutch study.
253
However, in the Dutch study they planned the recipes and made up the diets from the recipes. They 254 analyzed important foods in advance, and used these analyzed values for planning the diets. In the 255 present study, the recipes were constructed from the prepared and analyzed food, which involved 256 some uncertainties especially conducting accurate weighing of dressings, and fat spreads, because (McCullough et al., 1999) . This is in accordance with an older American study which, 267 however, found greater discrepancies for vitamins and minerals (>20%). In the study of from -10 to 1%, for protein from -22 to 2% and for saturated fat from -10 to 25% for the mixed dishes (Vasilopoulou et al., 2003) . This is in agreement with the present study that showed similar 275 variability in the results for individual mixed dishes/foods.
276
The reasons for discrepancies between analyzed and calculated values could be many. Other than 277 food policy as in the case of saturated fat in the present study, public health initiatives may also 
290
The limitations of this study are that it was not always possible to weigh dressings precisely.
291
Furthermore we did not have the actual recipe of ingredients. However, the large sample of for the 155 fast foods overall, and average differences did not exceed 13% when using the latest 301 FCDB. For fast foods overall using the updated FRIDA compared to the older FCDB reduced the 302 error percentages for saturated fat from 28% to 11 %. This study was internally funded.
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